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Part 1: 
What is it?



5-methylcytosine



Methylation and the human genome

3,234,000,000 base pairs

CpG 28,000,000











Illumina EPIC 
array

850,000 CpGs



In population based studies…

~100ng of DNA ~$350



1. Genotype



2. Cell type

(Moss et al., Nature 
Communications, 
2019)



3. Smoking / secondhand smoke

(Joubert et al., 
CEBP, 2014)



4. Physical toxins



Part 2: Why 
do social 
scientists 
love it?



Reason 1: Biological plausibility for the 
effects of the social environment
Causal inference is hard



Reason 2: Objective measure of social 
exposures



Reason 3: Transgenerational 
inheritance



Reason 3: Transgenerational 
inheritance



Reason 3: Transgenerational 
inheritance



Why do social scientists love DNAm?

Reason 1: Biological plausibility for the effects of 
the social environment

Reason 2: Objective measure of social exposures

Reason 3: Transgenerational inheritance



Part 3: Why 
do social 
scientists 
hate it?



Reason 1. Biological measures distract 
from caring about social causes



Reason 2. Biological measures are 
redundant with questionnaire data

(Glei et al., PLOS 
ONE, 2016)



Reason 3. Biological plausibility is a 
hoax



Why do social scientists hate DNAm?

Reason 1. Biological measures distract from caring 
about social causes

Reason 2. Biological measures are redundant with 
questionnaire data

Reason 3. Biological plausibility is a hoax



Part 4: Why 
use it?



Reasons to study DNA methylation

1. Because it’s there

2. Prediction of future disease

3. Biological pathway from the 
environment to disease

4. As a surrogate outcome for 
wellbeing, disease and 
mortality
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Total expenditures were 
around $13.4 billion. At 
WPA’s peak, it employed 
about three million people.

Between 1935 and 1943 WPA 
provided income for eight 
and a half million individuals. 





Technology of what we can measure





Two “islands” of low mortality

Kilometers

0 50

NICARAGUA

PANAMA

CARIBBEAN

PACIFIC OCEAN

Nicoya
RR=.82

San Vito
RR=.66

NOTES: Each point is a voting location. Points are proportional to population size. Canton limits shown.















Comprehensive outcomes for policy
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Question

Does DNA methylation 
represent a substantial and 
impactful biological 
mechanism through which 
environmental conditions 
impact health inequalities? 

This is a mediation question.









nfe2



sftpd



zeb1
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Is there a difference in epigenetic age 
between average and overweight women?

The residuals (age acceleration) is compared across 
groups. 

epigenetic age ~ β0 + β1*age + ε

Rho 0.276
P-

value 0.0068



Obesity accelerates epigenetic aging in 
human blood

Newborn Adult



Specifics for making DNAm useful for 
health inequalities research

1.   For policy relevance, utilize 
as, and within, a constellation of 
surrogate outcomes

2.   Conduct mediation analysis

3.   Use summary DNAm
measures that are associated with 
wellbeing, health and disease



Thank you.
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